Toxicological evaluation of thiol-reactive compounds identified using a la assay to detect reactive molecules by nuclear magnetic resonance.
We have recently reported on the development of a La assay to detect reactive molecules by nuclear magnetic resonance (ALARM NMR) to detect reactive false positive hits from high-throughput screening, in which we observed a surprisingly large number of compounds that can oxidize or form covalent adducts with protein thiols groups. In the vast majority of these cases, the covalent interactions are largely nonspecific (e.g., affect many protein targets) and therefore unsuitable for drug development. However, certain thiol-reactive species do appear to inhibit the target of interest in a specific manner. The question then arises as to the potential toxicology risks of developing a drug that can react with protein thiol groups. Here, we report on the evaluation of a large set of ALARM-reactive and -nonreactive compounds against a panel of additional proteins (aldehyde dehydrogenase, superoxide dismutase, and three cytochrome P450 enzymes). It was observed that ALARM-reactive compounds have significantly increased risks of interacting with one or more of these enzymes in vitro. Thus, ALARM NMR seems to be a sensitive tool to rapidly identify compounds with an enhanced risk of producing side effects in humans, including alcohol intolerance, the formation of reactive oxygen species, and drug-drug interactions. In conjunction with other toxicology assays, ALARM NMR should be a valuable tool for prioritizing compounds for lead optimization and animal testing.